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Why Care About Dust?
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Why Care about Dust?
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Zodiacal Dust
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Credit: ESO/Y. Beletsky
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Whence the Zodiacal Dust?
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Credit: John Laborde
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From Nesvorvy et al. (2010)
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Credit:  ww2today.com
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Frye Fire
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LBT
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A Few Words of Gratitude

Great work from the Forest Service and all the fire crews involved 
Southwest Area Type 2 Incident Management Team 3

Type 1 Northern Rockies Incident Management
Southwest Area Type 2 Incident Management Team 5
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What is LBTI?
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LBTI-Contributing Institutions
(Phil Hinz, Principal investigator)
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What is the Habitable Zone?
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Credit:  Luc Forsyth 
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LBTI as Installed
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Defrere et al. 2016

How LBTI Finds and Measures the Null
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Observing Distant Room-Temperature Dust with a Room-
Temperature Telescope on a Room-Temperature Planet

• For exozodi at 10’s of Solar System levels, the raw SNR is 10-6. To 
see anything, LBTI must:
– Suppress thermal background in the detector by cooling to ~6K
– Suppress thermal background in the beam combining optics by cooling 

to ~77K
– Avoid observing through high cirrus cloud ‘greybodies’
– Nod telescope between two nearby orientations- while one ROI of the 

detector measures signal+background, the other ROI measures only 
background (and vice-versa for 2nd half of nod)

– Further estimate background in signal ROI by measuring pixels 
surrounding ROI.
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Other Sources of Noise

• Imperfectly Overlapping Wavefronts
– Adaptive secondary mirrors correct atmospheric turbulence

• Mismatching Pupil Powers
– Measurements of calibrator stars account for this

• Precipitable Water Vapor
• Vibrations
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Servos, Servos, Servos
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LBTI Detection of Exozodi Around 𝜷 UMa
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calibrator stars

Preliminary result: 142 ± 15 zodis
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Most of the Stars LBTI Looks at Are Clean
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ksi Peg ksi Gem ksi Gem
complete

ksi Peg
complete

107 Psc
complete

107 Psc 23 UMa
GJ 105 A

red=science stars
blue=calibrator stars (no resolvable dust)

Another dirty star: beta Leo

90 +- 8 
zodis
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HOSTS Survey Data So Far
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𝜼 Corvi, a Very Untidy Star
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Cold Debris Has a Short Lifespan
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Where Does the Dust Go?
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1+

Poynting-Robertson Drag 

Radiation Blowout

Meteors

Credit: tonynetone
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LMIRCam, an L- and M-band
Imager/Spectrometer/Interferometer
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HR8799 (Maire et al.)

Io (credit: P. Hinz)

Europa occultation of Io (credit: LBTO)

http://lbtonews.blogspot.com/2017/05/waves-of-lava-seen-in-ios-largest.html
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